The plant communities on the wetlands of an agricultural landscape in central Italy were studied. Indicator species, dominant life forms, alien species cover and prevailing habitat conditions (using Ellenberg indicator values) were shown to characterize the four groups that emerged from a classification analysis. 31 vegetation units were documented by 98 original phytosociological relevés and a floristic, synecological and distributional description was presented with syntaxonomic notes for each unit. A new association, Rorippo amphibiae-Potentilletum reptantis, was described. The high phytocoenotic diversity, the 7 coenoses belonging to habitat of Community or regional interest and the higher risks affecting these wetlands in an anthropic countryside (eutrophication, invasion of alien species, human modifications of the landscape) underline the fact that these wetlands are of high conservation value and the goal of protecting this very important environment.
Introduction
In the last few decades humid areas, which are habitats of high biological value, have been the subject of numerous floristic and vegetational studies as they are known to be particularly affected by the humidity, habitat and vegetation-related changes that frequently disturb their fragile equilibrium (see, e.g. Loughed et al. 2007 ). The aim of this paper was to study vegetation appearing in humid habitats in an agricultural area that has been drastically changed by the influence of man, namely Valdichiana (valley of the Chiana channel) in Tuscany, central Italy. Despite the human impact, recent studies (Lastrucci & Raffaelli 2006) have highlighted the presence of hygrophilous species that are rare at both regional and national levels. More in-depth knowledge of the vegetational communities is therefore fundamental in order to propose measures to manage and protect them. This investigation intends to: i) use Ellenberg indicator values and indicator species analysis to identify indicator species and the ecological demands of the main types of communities; ii) identify the communities present in the humid areas of this agricultural ecosystem through classification and phytosociological investigation; iii) highlight the presence of habitats of high conservation interest for the purposes of environmental optimization.
Materials and methods

Study area
This study focused on the humid areas of the Valdichiana in Tuscany (Fig. 1) , which is in a temperate (and transitional temperate) region and in an oceanic-semicontinental temperate (and transitional) bioclimate (see Blasi & Michetti 2007) . The climatic data of the Foiano della Chiana meteorological station (1955 -1974 , see Bigi & Rustici 1984 show that the mean annual temperature is 13.8
• C and the total annual rainfall is 746 mm. The geology is PlioceneQuaternary continental, coastal and marine deposits, with ground composed of sands, pebbles and muds (Carmignani & Lazzarotto 2004) .
The study area is the result of land reclamation carried out over many centuries, involving various famous scientists such as Leonardo da Vinci (Barsanti, 2004) . The most significant phase of the reclamation took place in the eighteenth and early nineteenth century, thanks to the input of Vittorio Fossombroni and Alessandro Manetti. As a result of this prolonged and extensive reclamation work, the Valdichiana now has a strong agricultural vocation, with a prevalence of intensive cultivation (cereals, fruit, vegetables) on flat surfaces and olive groves and vineyards in the slops; livestock breeding (cattle and pigs) is also very common (see Leoni et al. 1989) . The area of the basin of Chiana channel is considered vulnerable to nitrates of agricultural origin by Tuscan Region (see http://www.rete.toscana.it/sett/pta/acqua/acque interne/ dcrt 3 2007.pdf). The humid areas that remained after the reclamation comprise the main channels della Chiana, Esse, Foenna, Canale Montecchio, Mucchia, Leprone), their tributaries, the "fills" or embankments and some small lakes used for irrigation and bird hunting. These are the only fragments of habitat available for hygrophilous flora and may represent ecological corridors (not necessarily connected) in the network of large humid areas (core area) in central Italy (Trasimeno Lake, the lakes of Chiusi and Montepulciano, the Arno basin).
Vegetation sampling
Within the study site 98 phytosociological relevés, representing the local range of the main communities, were carried out in [2006] [2007] . Both herbaceous communities on channel embankments raised above summer water levels and helophytic and hydrophytic lake and channel coenoses were investigated. All vascular plants were listed and identified using Flora d'Italia (Pignatti 1982) and Flora Europaea (Tutin et al. 1968 (Tutin et al. -1993 ; for Paspalum genus we have followed Rivas-Martínez et al. (2002) . Abundance was estimated according to the Braun-Blanquet cover-abundance scale and transformed into an ordinal scale according to Noest et al. (1989) . The following environmental data was recorded for each relevé: water depth (cm) at the time of sampling, aspect, inclination (degree), total vegetation cover (%), relevé area (m 2 ). The large number of relevés, periodic hydraulic management and changes in land use did not allow us to carry out detailed measurements of the site conditions in each relevé. Therefore indirect information about the prevailing habitat conditions was estimated using Ellenberg's indicator values for Nitrogen (N), Soil reaction (R) and Humidity (U) but recalibrated and completed for the Italian Flora (Pignatti 2005) .
Data analysis
For a comparison of the relevé data on a floristic basis, the relevés were examined using a divisive polythetic method (Two-Way INdicator SPecies ANalysis -TWINSPAN ; Hill 1979) . The final classification of the relevés into community types was done subjectively, mainly based on the TWINSPAN results.
To identify the representative species in each of the main four groups obtained in the latter classification according to their occurrence and abundance, we used Indicator Species Analysis (INSPAN; Dufrêne & Legendre 1997) . For each species the strength of its association with a specific group was tested with the Monte Carlo test (1000 permutations, α set at 0.05). We used PC-ORD software (McCune & Mefford 1999) to conduct all procedures. In order to explore the most significant compositional variations in the vegetation studied, we employed Detrended Correspondence Analysis (CANOCO program version 4.5, ter Braak & Šmi-lauer 2002) using standard options. For the interpretation of each TWINSPAN group and of the DCA results, Ellenberg indicator values, alien species and Raunkiaer life forms cover were also calculated as weighted averages (Persson 1981; Diekmann 1995) . Differences between environmental conditions in the 4 TWINSPAN groups were tested with the Mann-Whitney U test (P < 0.05) using STATISTICA (Anon. 2001) while in the DCA the environmental data was used as supplementary information and was passively projected into the resulting ordination space.
Nomenclature
The nomenclature follows Pignatti (1982) and Tutin et al. (1968 Tutin et al. ( -1993 . For syntaxonomy we followed the syntaxonomical checklist of Rivas-Martínez et al. (2002) and the literature specifically cited in the text. When naming the phytosociological syntaxa, the 3rd edition of the International Code of Phytosociological Nomenclature was followed (Weber et al. 2000) .
Results and discussion
Vegetation classification, indicator species analysis and ordination results
The 98 relevés were grouped into 4 main clusters according to their floristic similarity (cluster not shown). A total of 52 species were identified overall. Only Calystegia sepium was present in more than 50% of the relevés and only 6 species were found in more than 20% of the relevés (Lythrum salicaria, Bidens frondosa, Paspalum distichum, Bolboschoenus maritimus, Sparganium erectum ssp. neglectum, Urtica dioica). Eleven alien species were identified, of which B. frondosa and P. distichum were among the most common. The four clusters differed not only in floristic composition (significant indicator species are given in Table 1 ), but also in terms of the frequency of life forms, Ellenberg indicator values and alien species (Table 2) .
-Cluster 1 consists of 17 relevés on prevalently hemicryptophytic grassland on the banks of channels, mainly raised at least 1m above the low water level, as also indicated by the lower U values, suggesting a predominance of moderately humid soil species. This cluster also had significantly lower reaction values (R) than all the others, indicating neutral to basic soils, while in this group the nutrient index (N) had a relatively high mean value, indicating an abundance of species of well humidified soils and subnitrophilous species. This is in agreement with the indicator species for the cluster following TWINSPAN, which were all subnitrophilous and nitrophilous (Poa trivialis, Galega officinalis, Urtica dioica, Galium aparine G. album); INSPAN also identified species with the same nutrient requirements, such as Aristolochia clematitis, Artemisia vulgaris, Sambucus ebulus, Agropyron repens, Rubus ulmifolius (Table 1). It should be pointed out that the presence of alien species was not significant in this cluster.
-Cluster 2 (57 relevés) comprised prevalently helophytic coenoses with a humidity index (U) that indicated an abundance of species associated with soils with a good water supply (Phragmites australis, Sparganium erectum ssp. neglectum, Schoenoplectus taber- naemontani). There was also a relatively high number of annual species, mainly of the genus Polygonum, but also Atriplex, Bidens, Echinochloa. Regarding the soil reaction, we found a predominance of species of neutral to moderately basic soils, while from the point of view of nutrients subnitrophilous and nitrophilous species were abundant (classes 7 and 8), with a secondary peak of species associated with well humidified soil species (class 5). However, the main indicator species according to INSPAN were subnitrophilous and often alien (Bidens frondosa, Calystegia sepium, Lythrum salicaria, Xanthium italicum, Echinochloa crus-galli).
-Cluster 3 consisted of 17 relevés of herbaceous lake and channel coenoses and was characterized by a dominance of helophytes and hydrophytes, as confirmed by the large portion of species associated with hydromorphic soils (high U values), but also comprised a significant number of therophytes. Butomus umbellatus and Paspalum distichum represent TWINSPAN indicator species. The main indicator species identified by INSPAN, on the other hand, were the two mentioned above, plus Ranunculus sceleratus and floating hydrophytes exclusive to this group (Azolla filiculoides and Lemna gibba). Regarding the soil reaction, there was a predominance of moderately basic soil species, while from the point of view of nutrients subnitrophilous to nitrophilous species were clearly dominant. This group had the highest coverage of alien species (Azolla filiculoides and Paspalum distichum).
-Cluster 4 (7 relevés) contained rather dense and decidedly paucispecific coenoses, whose presence in the study area was fragmentary. As well as the aquatic ecophene of Polygonum amphibium and Ranunculus tricophyllus, which were the indicator species of this cluster according to TWINSPAN and INSPAN (Table 1) , other rooting hydrophytes such as Potamogeton spp. and Callitriche obtusangula were found to be locally dominant, as also highlighted by both the life forms and humidity index values (Table 2) . This cluster was similar to groups 2 and 3 regarding reaction but differed in the richness of nutrients (only containing mildly nitrophilous species) and the complete absence of alien species. The position of relevés expressed by the ordination diagram has a good level of conformity with the groups of the cluster analysis (see Fig. 2 ). Axis 1 of the DCA explains 4.5% of total variance and shows a good positive correlation with rhizophytes (0.54) and humidity index (0.51) and a strong negative correlation with hemicryptophytes (0.55) and nutrient index (0.40). This can be interpreted as a moisture gradient, with the aquatic communities (cluster 4) on the extremely positive side, and the moderately humid and subnitrophilous grassland coenoses (cluster 1) on the negative side. The other clusters (2 and 3), with a similar trend along this gradient, are situated in the central part of the axis.
Vegetation types
Phytosociological analysis of the hygrophilous, helophytic and aquatic vegetation revealed 31 plant communities occurring in the Valdichiana area (central Tuscany), belonging to the classes Lemnetea (1), Potame- 
Species with occurrence one and two: tea (5), Bidentetea (2), Phragmito-Magnocaricetea (16), Molinio-Arrhenateretea (3), Artemisietea (1), and Galio-Urticetea (3) (see Appendix 1). A short description of the plant communities identified in the study area is given below in the following form: plants -includes dominant (d) and frequent species; habitatsenvironments in which the coenoses grow; distribution -areal of the syntaxa with particular regard for European countries; notes -discussion of any syntaxonomical problems; conservation -European or regional protection. In the text the syntaxa are ordinated according to their different classification groups.
Cluster analysis group 1 Tanaceto vulgaris-Artemisietum vulgaris Sissingh 1950 (Communities number 1, Foucault & Frileux 1983) . Notes: megaforbic summer vegetation; a dense cover of Coleostephus myconis (a stenomediterranean species) was be found in the sites furthest from water courses.
Carex otrubae coenosis (Community number 5, Table 3) Plants: Carex otrubae (d). Habitats: humid grassland only supplied with water in winter. Notes: coenosis rich of Plantaginetalia majoris species, presents some similarity with the coenoses reported by Buchwald (1994) in central Italy, which are not attributed to an association due to the wide ecological range of Carex otrubae. Venanzoni & Gigante (2000) reported Cypero longiCaricetum otrubae Tx. in Tx. et Oberdorfer 1958 (Magnocaricion) in central Italy, while Minissale & Spampinato (1986) described Carici otrubae-Juncetum inflexi in Sicily (Agropyro-Rumicion crispi). Pedrotti (1982) described Caricetum otrubae Pedrotti 1982, also reported by Pirone (1987) .
Cluster analysis group 2 Typha angustifolia coenosis 1953 (Community number 6, Table 4 ) Plants: Typha latifolia (d). Habitats:. In the study area it was found in ditches along the edges of cultivated land. Notes: due to the presence of only a single relevé, we prefer not to assign this phytocoenosis to the association Typhetum angustifoliae Pignatti 1953, observed in central Italy in both stagnant and flowing waters, where it has a richer floristic retinue (Buchwald 1994) .
Typhetum latifoliae Lang 1973 (Communities number 7, Glyceria maxima coenosis (Community number 9, Table 4 ) Plants: Glyceria maxima (d) Rorippa amphibia and some hygro-nitrophilous pioneer species (Bidens frondosa, Xanthium italicum and Polygonum persicaria). Habitats:. In the study area this coenosis was observed along a secondary human-made channel. Notes: due to the presence of only a single relevé, we prefer not to assign this phytocoenosis to the association Glycerietum aquaticae Hueck 1931, recorded in natural or artificial eutrophic humid environments, in stagnant or slow-flowing waters, with moderate fluctuations in the water level, on muddy soil, pebbly soil, or soil rich in organic material (Hrivnák 2004) . In central Italy, communities of G. maxima have been recorded by Buchwald (1984) . Habitats: water courses and ditches, ground that is poor to moderately rich in limestone, often in zones subject to human disturbance (see Oberdorfer 1977) . Rather common along the channels in the study area. Distribution: Atlantic-central Europe (Molina, 1996) ; it is considered rare in central Italy (Buchwald, 1994) . Notes: the study area contained a form of the association impoverished by the lack of Glyceria fluitans. Conservation: habitats of regional interest, CORINE 
Iris pseudacorus coenosis (Community number 10,
Code 53.4, small reed beds of fast-flowing waters. Table 4 ) Plants: Eleocharis palustris subsp. palustris. Habitats: channels with weak currents and temporarily flooded areas, always in areas with significant fluctuations in the water level. It precedes associations of large helophytes and forms populations in areas not colonized by other associations or that are temporarily dry due to the retreat of the waters (Venanzoni & Gigante 2000) . Distribution: Palaearctic formations (Devillers & Devillers-Terschuren 2001) . Notes: due to the wide ecological range of E. palustris, different authors have assigned its phytocoenoses to different syntaxonomic classifications. The moderate rheophilia, prolonged submersion and variations in water level prompted us to attribute the specimens we found to Nasturtio- II  15  16  17  18  19  20  21  22  23  22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 Glycerietalia in according to Molina et al. (1996) and Venanzoni & Gigante (2000) .
Eleocharitetum palustris Ubrizsy 1948 (Communities number 12,
Carex riparia coenosis (Communities number 13, Table 4) Plants: Carex riparia (d). Notes: the low number of species present and the lack of floristic characterization suggest that these relevés only count as a group, although our phytocoenosis is probably an extremely impoverished form of the association Galio palustrisCaricetum ripariae Bal. -Tul. et al. 1993 , which is distributed between the north and centre-south of Italy but is subject to drastic reduction due to environmental changes (Venanzoni & Gigante 2000) . Amor et al., 1993) . Distribution: described by Bolòs (1957) for Spain, who considered it as the southern limit of the alliance Bidention tripartitae (Bolòs, 1962) . Conservation: like Polygonetum hydropiperis. Table 4 ) Plants: Phragmites australis (d), Urtica dioica and Rubus ulmifolius (channel banks with ground rich in organic material), Lycopus europaeus, Lythrum salicaria and Polygonum amphibium (on more humid ground in channels); Phalaris arundinacea is indicative of contact with Phalaridetum arundinaceae. Other than these, only Calystegia sepium was abundantly present in all reléves. Habitats: banks up to 1 m high; temporarily dry channels. Ground constituted of sands and clay that is prevalently eutrophic and muddy, with a maximum depth of water of 0.3 m. Distribution: omnipresent in European countries (Hrivnák 2004) .
Paspalo distichi-Polypogonetum viridis
Phragmitetum vulgaris Soó 1927 (Communities number 17,
Mentha aquatica and Lycopus europaeus community (Communities number 18, Table 4 ) Plants: Mentha aquatica (d) and Lycopus europaeus (d). Habitats: banks or islands in the channel bed, on humid clayey-silty ground. Notes: considering the ecological characteristics of the channel bed, which is submerged for most of the year, these relevés can be attributed to the order Phragmitetalia, like other communities with Lycopus europaeus described for Italy (Landi et al. 2002) .
Rorippo amphibiae-Potentilletum reptantis ass. nova (holotypus ass.: relevé 41, Table 4 , hoc loco) (Communities number 19, Table 4 ) Plants: Potentilla reptans (d), Rorippa prostrata and Oenanthe silaifolia mesohygrophilic humid grassland species subject to human disturbance but also hygrophilic species such as R. amphibia and Bolboschoenus maritimus (characteristic combination). Habitats: deep, compact, very humid ground rich in organic substances, subject to brief flooding. Found at the outer limit of Eleocharitetum palustris where submersion is less prolonged, and in contact with cultivated areas that favour the establishment of species linked to human disturbance. Notes: the community differs in floristic composition and ecology from Potentillo-Menthetum rotundifolii Oberd. 1952 and from Potentillo-Deschampsietum mediae Oberd. 1957 described for Germany (Oberdorfer 1957) , from Prunello vulgaris-Potentilletum reptantis Eliaš 1978 reported for France (De Foucault 1984) and from PotentilloFestucetum arundinaceae reported for Poland (Bennewicz & Krasicka-Korczyńska 2004) , which are all more mesophilic coenoses and/or linked to drier grassland. The high level of floristic homogeneity and an original contingent of species allowed us to identify the new association of Rorippo amphibiae-Potentilletum reptantis ass. nova (holotypus ass.: relevé 41, Table 4 , hoc loco). This association can be attributed to Plantaginetalia majoris and Agrostion stoloniferae due to the abundance of species of these syntaxa.
Phalaridetum arundinaceae Libbert 1931 (Communities number 20, Table 4 ) Plants: Phalaris arundinacea (d); species-poor coeno-sis. Habitats: stretches of channel in which quite large terraces are formed, approx. 1 m above the watercourse, usually above flood level and outside Pragmitetum communis. Distribution: Atlantic-Centre Europe (Molina 1996) . Notes: Considering the ecological range of this species, the communities of P. arundinacea have been attributed to different syntaxa by various authors (Buchwald 1994) .
Cyperetum longi Micevski 1957 (Communities number 21, Table 4 ) Plants: Cyperus longus (d); many hygrophytes (Bolboschoenus maritimus, Sparganium erectum subsp. neglectum, Polygonum amphibium and Mentha aquatica).
Habitats: temporary dry channel beds or with shallow water (< 0.20 cm). Distribution: south-eastern Europe, North Africa and Asia Minor (see Micevski 1957; Horvat et al. 1974; Devillers & Devillers-Terschuren 2001) . Notes: small coenoses that are generally substituted where the water becomes deeper by GlycerioSparganietum neglecti or by communities dominated by Schoenoplectus spp. Conservation: Cyperus longus is among the indicator species for habitat 6420 (MolinioHoloschoenion).
Phragmito-Schoenoplectetum tabernaemontani
Passarge (1964) 1989; Rodwell et al. 2000) ; also observed in central Italy (Pirone et al. 2003) . Notes: communities dominated by Schoenoplectus tabernaemontani were observed both on brackish and freshwater habitats (Buchwald 1994) .
Schoenoplectus lacustris coenosis (Community number 23, Venanzoni & Gigante (2000) .
Cluster analysis group 3 Veronica anagallis-aquatica and Ranunculus sceleratus coenosis (Communities number 24, Table 5 ) Plants: Veronica anagallis-aquatica (d), Ranunculus sceleratus (d) and Veronica catenata. Habitats: narrow amphibious strips between the flooded zone and the ruderal vegetation of the raised banks that stays very humid for a long time. In contact with hydrophytic Lemna gibba and Azolla filiculoides vegetation and with Butometum umbellati. Notes: it is difficult to attribute this community from a phytosociological point of view, as species of different syntaxa are present: Nasturtio-Glycerietalia, Bidention, and Isoeto-Nanojuncetea. Communities of R. sceleratus and Veronica sp. pl. have also been reported by Oberdorfer (1983) . The strong presence in our relevès of species of the syntaxa of the class PhragmitoMagnocaricetea leads us to provisionally attribute these phytocoenoses to Nasturtio-Glycerietalia, which is also in agreement with the cluster analysis. Considering the small size of the habitat, these communities may represent forms of contact between the coenoses more subjected to prolonged immersion of Phragmito-Magnocaricetea and those associated with the muddy and nutrient-rich substrates of Bidention, like the association Rumici-Ranunculetum scelerati Oberd. 1957. (Avena et al. 1982; Sburlino et al. 1985 Sburlino et al. , 2004 . Distribution: widespread in Europe; the areal extends from Sweden to Italy and from France to Russia (Sburlino et al. 2004; Miyawaki & Tüxen 1960) . Notes: the presence of A. filiculoides within Lemnetum gibbae has already been reported in Italy, indicating a transition to enrichment in nitrogenous substances, which is favoured by the shallowness and warmer water and is particularly evident in late summer, coinciding with the disappearance of L. gibba at the end of its vegetative period (see Sburlino et al. 1985; Avena et al. 1982; Minissale & Spampinato 1990) ; in this sense it can be interpreted as a seasonal phase, in accordance with Sburlino et al. (2004) . Conservation: habitats of Community interest; Natura 2000 Code: 3150: Natural eutrophic lakes with Magnopotamion or Hydrocharition type vegetation.
Myriophylletum spicati Soó 1927 (Communities number 26, Table 5 ) Plants: Myriophyllum spicatum (d), a few other hydrophytes and Paspalum distichum, which manages to grow in semi-submerged conditions. Habitats: eutrophic and relatively shallow channels, in sheltered zones less affected by the current. Distribution: formations of palearctic water bodies (Devillers & DevillersTerschuren 2001) . Notes: according to Felzines (1983) and Pedrotti (1991) , we assign this association to the Potamion alliance. Conservation: Myriophyllum spp. is listed among the indicator species for habitat 3260.
Butometum umbellati (Konczak 1968) Plants: Butomus umbellatus (d); penetrated by late summer pioneer species such as Xanthium italicum or Paspalum distichum. Habitats: a thermophilic association found in shallow eutrophic water and muddy ground. In the study area it was observed both along channels on muddy banks that emerged in summer and at the edge of ponds or fills with water < 10 cm deep, forming a mosaic with phytocoenoses of Lemna gibba and Azolla filiculoides. Distribution: present in Europe (Hrivnák 2003; Stančić 2007) and sporadic in Italy (Buchwald, 1994; Prosser & Sarzo 2003 other coenoses with a much higher number of species dominated by R. trichophyllus have been reported in central Italy by Buchwald (1994) . Conservation: habitat of Community interest; Natura 2000 Code: 3260: Water courses of plain to montane levels with the Ranunculion fluitantis and Callitricho-Batrachion vegetation.
Potamogeton crispus coenosis (Community number 29, Table 5 ) Plants: Potamogeton crispus and Myriophyllum spicatum. Habitats: banks of channels in water 50 cm deep, forming a mosaic with the other hydrophytic communities. Notes: some authors attribute communities dominated by Potamogeton crispus to Potametum crispi Soó 1928 (Felzines 1983; Makra 2005) , to which these coenoses do not belong due to the small area they occupy and because they were only present in one relevé. Conservation: Habitats of regional interest; CORINE Code: 22.422: Small pondweed communities.
Potamogeton nodosus coenosis (Community number 30, Table 5 ) Plants: Potamogeton nodosus (d) forming small and very fragmented coenoses. Habitats: channels, in water 20 cm deep. Notes: P. nodosus communities have been reported by Biondi et al. (1997) for Italy, or attributed to Potametum nodosi Passarge 1964 (Callitricho-Batrachietalia; Ranunculion fluitantis) for Hungary and Slovakia (Hrivnák, 2002; Oťaheľová 2005) . The rheophilic nature of the station allows us to attribute our coenosis to Ranunculion fluitantis, as the dominant species of this coenosis is characteristic of the alliance (Rivas-Martínez et al. 2002) . Iberite et al. (1995) . Conservation: Polygonum amphibium is among the indicator species for habitat 3290.
Polygonetum natantis
In conclusion we can state that the key effect of area is noteworthy. In fact, summarizing the results, 31 wetland plant communities were documented by 98 original relevés, to emphasize the high phytocoenotic diversity of the Valdichiana study area. 5 of the habitats are regarded as being sites of Community interest according to 92/43 EEC, while 2 are of regional interest according to regional law 56/2000. There is also a great deal of variation in composition among the wetlands: 11 plant communities were found in only one of the wetlands studied, demonstrating that no single wetland can conserve the diversity of the whole landscape. The greatest risks that these coenoses are subject to, due to their location in an agricultural landscape, are linked to human activities. The data in our possession indicate the presence of eutrophication, the negative effects of which (amply documented in the bibliography) mean that autochthonous nitrophilic species change and impoverish the floristic composition of the coenoses, so that a few very abundant taxa become dominant (e.g., Phragmites australis, Urtica dioica, Typha spp.; Keddy 2000) , sometimes preventing the establishment of alien species (see cluster 1; cfr. Davis et al. 2005) . The presence and spread of the latter, which were found to be very competitive in some helophytic coenoses in the study area (see Paspalum distichum), is also favoured by eutrophication, as well as by the low altitude of the study area (Pyšek et al. 2002) , the presence of numerous channels and the lack of adjacent nuclei of woods (Houlahan et al. 2006) . Landscape and site factors not examined here, such as the use of surrounding land and soil and water properties, probably influence the richness and composition of these wetland communities. Further investigation of these factors, in addition to site isolation and area, will help identify factors affecting the assessment of vegetation quality and may be of use in the management of these wetlands, where the goal is to protect and safeguard this environment of great interest.
